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SPECIFICATION 

1. Title of the Invention 

Buckling Mitigating Device for Steel Frame Member 

2. What is Claimed is: 

A buckling mitigating device for a steel frame member 
wherein a PC steel wire is arranged in the steel frame member 
along a longitudinal direction thereof in an unbent state, and 
both ends of the PC steel wire are fixed. 

3. Detailed Description of the Invention 
Industrial Application Field 

The present invention relates to a buckling mitigating 
device for a steel frame member capable of preventing 
load-resistance of the steel frame member after buckling from 
sharply lowering. 
Prior Art 

In a steel frame structure, a steel frame member such 
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as a pole, a beam, and a brace, can generally resist a tensile 
force with the entire strength of the member. However, the 
steel frame member has characteristics of buckling and sharply 
loses load-resistance after receiving a compression force at 
a fixed value or more. 

Thus, in order to prevent buckling, a method for thickening 
the cross section of the member or for reducing the distance 
between the supporting points of the members has been 
conventionally carried out. 
Problems to be Solved by the Invention 

However, it is extremely uneconomical and expensive to 
apply the former method to a brace or a diagonal member of a 
truss although it is necessary to apply the former method to 
main members such as a pole and a beam to a certain extent. 

On the other hand, although the lattermethodcanbe readily 
realized by arranging a significant number of furring strips 
or small beams on the pole or beam, it is not easy to arrange 
them on the brace or the diagonal member of the truss . Therefore, 
it is recommended to make as much effort as possible to reduce 
the lowering of the load-resistance of the steel frame member 
after buckling. 

The present invention has been made in order to solve 
the above conventional problems, and the object thereof is to 
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provide a buckling mitigating device for a steel frame member 
capable of preventing the load-resistance of the steel frame 
member after buckling from sharply lowering. 
Means for Solving the Problems 

In order to achieve the above object, in the present 
invention, a PC (prestressed concrete) steel wire is arranged 
in the steel frame member along a longitudinal direction thereof 
in an unbent state and both ends of the PC steel wire are fixed. 
Embodiments 

Embodiments of the present invention will be described 
hereinafter with reference to the accompanying drawings. 

Fig. 1 shows a rigid steel frame, and left and right diagonal 
members 1, 2 of the frame A are formed by a steel pipe each 
having circle cross sections. 

A PC steel wire 3 is successively inserted into both the 
approximate centers of the left and right diagonal members 1, 
2. Both ends of the PC steel wire 3 are respectively fixed 
to the lower ends of the left and right diagonal members 1, 
2. Additionally, the approximate center of the PC steel wire 
3 is supported by a pulley 4. 

In such a constitution, when the frame A is deformed by 
the load P as shown in Fig. 1, the distance ab between nodes 
becomes larger than the original distance therebetween, and 
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the distance be becomes smaller than the original distance 
therebetween by buckling of the diagonal member 2. However, 
the distance ab between the nodes is kept fixed by a tensile 
force of the PC steel wire 3 in the diagonal member 1, a buckling 
part of the diagonal member 2 comes into contact with the PC 
steel wire 3 in the diagonal member 2 so that the diagonal member 
2 is prevented from further buckling (see Fig. 2) . Thus, the 
load-resistance of the diagonal member 2 after buckling is 
prevented from sharply lowering, and the load-resistance of 
the f rame Aaf ter deformation is prevented from sharply lowering . 

Moreover, if the diameter of the PC steel wire 3 is enlarged 
as much as possible, the load-resistance of the diagonal member 

2 after buckling can hardly lower. 

Fig. 2 shows states that left and right diagonal members 
1, 2 are constituted by an H-shaped steel. 

In this case, the PC steel wire 3 is arranged aside of 
webs la, 2a of the left and right diagonal members 1, 2 along 
the longitudinal directions of the diagonal members 1, 2, both 
ends of the PC steel wire 3 are fixed, and the center thereof 
is supported by the pulley 4. Additionally, the PC steel wire 

3 is supported by fixing metal fittings 5, and are arranged 
at a predetermined interval in an unrestrained state . Moreover, 
the PC steel wires 3 may be arranged on both sides of the webs 
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la, 2a of the left and right diagonal members 1/ 2, respectively 
(see Fig, 5) . 

In such a constitution, the PC steel wire 3 functions 
like that of the first embodiment, so that the load-resistance 
of the diagonal member 2 after buckling is also prevented from 
sharply lowering, and the load-resistance of the frame A after 
deformation is prevented from sharply lowering. 

Fig. 6 shows a third embodiment of the present invention. 
Diagonal members 1, 2 are formed by the steel pipe and arranged 
in an X-shape. 

In this case, one PC steel wire 3 is arranged in the diagonal 
members 1, 2 in the X-shape along the longitudinal directions 
of the members 1, 2. 

Both ends of the PC steel wire 3 are respectively fixed 
to the ends of the diagonal members 1, 2. Additionally, the 
PC steel wire 3 is supported by the pulleys 4,4 at the other 
ends of the diagonal members 1, 2. 

In such a constitution, the function and effect of the 
PC steel wire 3 are the same as those of the first and second 
embodiments . 

Fig. 7 shows a fourth embodiment of the present invention. 
The PC steel wire 3 is successively inserted into both top and 
bottom chord members 6, 7, which are constituted by a steel 
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pipe of a truss beam 5, and a joining part 8 for joining the 
members 6, 7 with each other so as to prevent buckling of the 
top and bottom chord members 6, 7, and then prevent the 
load-resistance of the entire truss beam 5 after buckling from 
sharply lowering. 
Effects of the Invention 

The present invention constituted as described above has 
the following effect. 

The load-resistance of the steel frame member such as 
a pole, a beam, and a brace, which is used for the steel frame 
structure after buckling can be prevented from sharply lowering 
by extremely simple methods. 

4. Brief Description of the Drawings 

Fig. 1 and Fig. 2 show a first embodiment of the present 
invention, Fig. 1 is a front view of a frame, and Fig. 2 is 
a partially broken side view of a diagonal member. Figs. 3 
to 5 show a second embodiment of the present invention, Fig. 
3 is a front view of the frame, and Figs . 4 and 5 are the respective 
cross sectional views of diagonal members. Fig. 6 and Fig. 
7 respectively show a third and fourth embodiment of the present 
invention, and are front views of the frames, respectively. 
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Diagonal member 
PC steel wire 
Pulley 

Fixing metal fitting 
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